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ABSTRACT : 

PROBLEM TO BE SOLVED: To impart low reflecting, high contrast and 
electromagnetic wave shielding properties to a transparent black 
electroconduct ive film by forming a lower layer containing a metallic fine 
powder and a black powder and a siliceous upper layer on the lower layer 
in a siliceous matrix on the surface of a transparent substrate. 

SOLUTION: This transparent black electroconductive film is a two-layer 
film composed of a lower layer containing an electroconductive powder in a 
siliceous matrix and a siliceous upper layer free of the powder . Since the 
lower layer is an electroconductive layer densely containing the powder, 
the refractive index thereof is high, whereas the upper layer has a low 
refractive index. When an electroconductive film having the two-layer film 
constitution is formed on the glass surface of a cathode-ray tube front 
panel, the following effects are obtained: The leakage of electromagnetic 
waves, sticking of dust and reflecting in of an external image 
deteriorating the visibility are prevented or reduced while maintaining 
the color tone of an image good. The contrast of the image is raised and 
the haze is good without darkening the image to a greater extent than that 
is necessary. 
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[0 04 1 ] 

Utl] 




9 



( 6 ) 
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o o o 

C-0-Ti(oi^i^(OC8HJ7)2)2 Cl) 

CH20 i)H 

0 o 

CH20Ti(OPOP(OC8Hi7)2)2 ( 2 ) 

tH 

f H3 O o 

CH3-CH-0-Ti(0TOP(0CBHl7)2)3 ( 3 ) 

6h 

CH3 O 

CH3-CH-0-Ti(0P(CX::8Hi7)2)3 (4) 

(pHs 

CH3-OI-0-Ti(OC2H4-NH-C2H4-NH2)3 ( 5 ) 

(C8Hl70)4Ti [P(OCX3H27)20H] (6) 

[C 2 HsC (CH2C032CH-CH2)2CH20] 4T1 [P(0Ci3Hr7)20 H] (7) 

[C 2 H 5 C (CH20CH2CH-»CH2)2CH20] 4Ti [P(OCi3H27)20 H] (8) 

[0 04 2] mm\z^ 

1 2 m£i.± 

j=.^y¥k) . 7;u3 4'>'>7>cDjD7k^)' 

[0 0 4 3] TBco^SSlilOOO nm 

0. 8~10 CPS. #{c 0. 9~5cps bt/i. 

[0 0 4 4 ] ii, 7.h;>n— h 

m. sm?£7it'tc<i;oTtT'5 

^S«c20~1000 nin . !}#tc30~600 nin(Oig0®^il<75TS 
20 nm 

1000 nm t. 

fj: i^n ^ ± . ^ ^ -y ^ ^ ^ b T L . 

[0 0 4 5] 

250 r£AT. Sf^L<«200 “C. $6 
(3»^b< 13180 x:iiKTi,zix\mt^:it\zj^K>ny. m 



cinj: 0 

UT=b 

[0 0 4 6] H-5 h U 

30 (D±iz. 

13. T;Va4'>'>^>*fcl3-^<23Jn7K^)^<Kl®jgjg:*'f) 
lllB£bfet)®TJ; < . ^=fli^C07;i/a4'>->5>®lP7K 
:»-«?S:{Sjt$-ti-2.fc®. ^?2Hc^<&4'»^)iDbT=b3 

i@5<T^fc«e). TJUzi=^yyy>(Dia:^^m!f^&^m-r 

^:^)5WSbVi. d®Mf4®SfSb(/iJteJgl31~5 CPS 

Tfe-5, 

S13. TJlJ^5£ffl®mif4lC-Dt.iTiftBJbfcfc®<tPaT 

40 [0 0 4 7] ?9*S:-&^b^i:Ci'>'J*K®±BS^13. 

g^ti5i«tc. fiss4t4®2M^*t#e,n-5. z<Df^m 
tz^^Li^±m&mcommm0'^l50 nm. 4#1350~120 
nmt?S)-2). 

[0 0 4 8] M_2_®:SMj_m 2 ®:^?£T13. 

aw >^'-4 bxiifie-r-57 
sn-^. 

i -e-S C <h ICJ: 0 S3SI! Lfca 

50 [0 0 4 9] fi!ffl-r^r^}«i3, 




(7) 



10-182190 



J;y:7K/&' e>a^/f 1 a^3 U < tt 2 ffliy.±wr§«Tctlio 

—j\^. -f V7'D/''^y — ju> y^y— ;u, ^++i-y— 

7-th >, y7ii^x7;h^r h>. y 
7ii''i' V 7'7;uy- h >. '>^7 D^^-y-y >. -I'y^n 
>. 4 - t h'p + i/- 4 -77;h- 2 -^>7 y >^<D 
'ir\'>m. h;ix>, '\=h'ti->. ->yD^4^ 

N. N-'yy7;UTf:;hA7 5 h. N.N- 

'yy7;h7-t h75 h'7ici:W75 h'^. '>'y7;px;P7h lo 
-> h ti-HcDT. ;h:h ^ -> h mu ^f}^m If e> n . 

CO 0 5 0] m2<D:^mTh. — 

Ip-t, 1 a=bb< }i2Siy±07;i/a-;k ^ 
(±ieoy- h>j^i§jg;6'' 

f5 J; lf7jc^^r j»"& b 

[0 0 5 1 ] 4#(c7;ha— '>?^< 

1 m(D7jm=^z^jL-7 0 ->’y- h>^ 

^WS-tx43< t <h:*^$fSbvy 7;pp=^'>xcS'y— ;u 

h>«. 20 

-f-niCjiD. Js£^#iS 

*5|6]±b. 

{STbfcT«®^-l;B*n#e.n*. 

[0 0 5 2] 7;Ux4=-'>X^y— ;UCD«?!li:bT«. 2- 
y h^'bx:^ y — jh, 2- (yh4^'>xh^'» x^y 
— ;i/. 2 -X h^i^x^y— ;i/s 2-(n-, iso -) X 
D/}?4^XXX y — 2 — (n— . iso — . tert— ) Xh 

4 ^'>x^y— ;h. 1 -y h^->- 2 -XD/-^y— ;h. 1 
-X hf^X- 2 -Xay-iy — 1 - (n-, iso-)X 
2 -Xpyty— ;h, 2 -y h4^->- 2 -Xd 
/■^ y — ;h, 2 -X h4^->- 2 -Xn/iy— 5> 

n. 8 -XX h>CD 0 iJttt, 2 . 4-^>X>X:^> (= 

7-t7;h7-th» , 3-y7-lh-2. 4 -^>X>X:f 
>. 3-'fVXDXJh-2. 4 -^>X>X:t>. 2.2- 

xyx;h-3. 5 0 -xxh 

>t bT«7-t7JU7-t h>:^«5f*bU. 

[ p 0 5 3 ] Hi cD;5SXt>SiB>BbfeJ;'5{c> TBco^ 

Ji^i3ilriJ<*:bT. 71hP4-'>7X> (f-(DDn7K^«?«i3X 40 
=bctv^) f5j:b^f"X>*'vX'J 
< tfc lSXi7X 5> t S bt/'^. 

CK737X H 1 <D:sa(c-p^' 

TiKBJbfeiiipx*^. 

[0 0 5 4] :iCDM5f4ia^ ^>«C, ftiKD^UD^S^i-Sr^Wb 
TOTfc<l;vy 

7X:f>Jft. y-:t>Jft) . pHPS?[iJ 

Xnt“:t 

§s^, :txf^;ns. ffiie, m 



12 

[ 0 0 5 5 ] b< li 0.8-10 cp 

s. J;0[i?Sb<li 0.5-5 cpsT$)-5>o 

■r-5){Clf. ilSpHT&M. 0-10. n\Z 5. 0-8.5 coiSHrt 

[0 0 5 6] :ia:>mm(Dm^::>jmii^Um!sS.-^n^ 2M 

m<DmmA^<hu^Tm^m<Dmmu. m i 

Tctty M^4 t!)Vn*X >x— z.(D 

7*e-pT. 

0.5 

-2oaa%coisHi^TfeD. w^b<if 1. o-5fia% 
W$EHi^TS>-5. 

[0 0 5 7 ] Tm(Dmmmm^m<D, 7;hx^xxx> 

mw&nz±m2mm<Dm^-fy^iu^&. 
m^mi^±\z^}$.-r^. ^^bfcig 

bT. MSn.^SitlSSD^.tC J: 0 HSST-5 1 

h7iXff 

lc«. lHlK»#FBl^+5]-lC<btl 

s. ?i£43. ^^<Dmmt^'^\zfro‘^'m\'S.u<. 

— B6J^-DTV^TfcJ:^s„ 

[0 0 5 8] ±mm^m<omr4^m^-r^o z. 

^i(D-:^i^tmm\z. 7;hP4^->'>x>*fc 

w:^}itc.fflVii)m4sfti^^Xctvy H2 cd5&^x«. -h 
Tsrota^^Mcosf^rBi^ra^jr^s 
30 ^b. z(Dmm(um4^miz±mLTm^-m\zm.m4^ 

t X 1C 4: 0 . U * 

*H®±B^l^BJt-r^cox, S69t-r^ffi.KI41±*^SS« 
$n^>. miilCj;tD, 

uiicDmmMi. z(Dmwzmija-t^zt-f}ix^^, 

[0 0 5 9] m2(D:^mx\t. 
glcHi£-r-2)COX. ®6-fflf'h'®7;UP4r->->X><7)SD7K 
7JhP=h'>'>X>SriD7K5h»«^ 
t bTfflU-5Cli:*tjf^L< , !^lC'>'J*X;h<hll¥lfn 

'>u*Xip 

«. 7;hP^'>'>X>^^»55 (»* b< 

t lc<b 0 i^^-f ^ b i -2., 

[0 0 6 0] '>'j*x;u^isEffl-r-2.^-&. ±mmssim(D 
^i^44'ro->'JfiX;h?i®lX Si0zl^»x O. 5— 2 . 5 s« 
bvy b(0^?4<77ffiaii»^b< li 
0.8—10 CPS. J;0<ifSb<lf 1.0— 4.0 cps Tg>-2>. 

X u * 'j)vmm.t^\&.-t^i> t . TB£o*»j^co*s-gr-^±ii 
50 (Dmwt^x-V^ LUKi . S5-r^'-2.<tfij;;l«J'§®d^<£Tb. 
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-> ij ts 

A^fSTLT. ±m<Dmm(DMmhm%itti^o ±m<Dm. 

wj¥. mi(D:^iitm 

tUTiU. m2<Dl5mT\t. 

7> t°>a— h^TM^Ul'nii, 1 f>3 — — ± 
T)ii(cTSfflMf4i;±®ffl^^l-^?BT-r^>c: ttc j; oa 

Sg-r-5)Cli:7J5T'#^. 

[0 0 6 1 ] m2(oy5mx^mj^iLrz:$-^m(D2mm:mm 
<Dmmm^i±mmm(Dm^:^\^<Dmm^m^vtz^^M. 

^1 (o:^mxm^\^tzm-Bizi'i. 

\zm:k't^. 

[0 0 6 2] ^ 2 (D:^mxmj$.i^fz 2 
Tmo:)mmm(Dmm^^^mLfzm<D-^m^m&R^mo:> 20 

IP-^. MiP 

(nm) xM®t^OM*U/' 4 ( A «AW3t«cDj^S<nm» 
tr«b(.^Pt(c;gig;ic7i^*t, ^ 2 (nysm-cme^i^tz 2 m 
mxit, TJicDiKjpA^crc)«7!»'e.A^<^i-nTfc> 

-::&. y^Koys 

sia. ^mz:t(omm<Dmm*^^^x$>D. 
KMmy)mt>iS:<yjii<i:viz±miLTm<Dmm^^^iz 
©JH T ^ <h I i -5 ittSJ ^> . 

[0 0 6 3] ^^-rtKDyjmxm^Lx^. 4s^b^cd2b 

{gtasxT. m^^^wmz so 

Tm^ (D^m^my^cD 
AD^CO^Hi^T'^^b-r*. SEoT, 

10 = Q/n^ro^ffijgKA^-a-i/'-ifv^T* 

•otz<DX. 

$ ?>lc^mi4§:10'' Q/D-&(D^®f£StSTii5isi>SC:i 
[0 0 6 4] TH 

i4^^}?5bT45D> ^fz±mizis.mmm(Diy'jy}m^^ 
■ti><Dx\ 1 
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n*[t(D=i > h 7X iTi^Te-S). 

[0 0 6 5 ] 

[JIMfiBJ] 

(*is« 1 ) ±^ bfclg 2 <D;5r£(Cj; 0 

2 smmcDmmm^iimmm^yj y xmi$^±(zjf0i^v 

tz. 

[0 0 6 6] Tmmii^m(Dmi[ 

-i y Xn/ty — ;i/-/2-iso-XD:j?4^ y — 
Jt80/20®?g-&@j!gtr, ^1 lc^-rffl^*3j;OCfij^X^ 

Zf^S.<D^-$> >-ita^t.y^iziiayi, BSO. 3 mmCDv-il^r: 
> l">i-*-TjE'&-r-5v:ilC 
J: 0 2a^(^!f»5^$ig!igit>{C:5^tit$1+, T;Uzi4F'>'>5 

*50.1 uTnKlTX$>0 . Bt^ltzico 2mm(0'i!&m^-BSf 
0.7-3. 2 mm%(Dmx-s^L. i. o~i. 

6cps ComWf^X$>y/Z. 

[0067] ^1 Icffl t/ifc-5^^ 

'A(DmDx$>^, 

a ; 'i’yXof;H''jA ('Xxy 5^;i7tx 0 4^ A y x— 
h) UfBt^aS: (3) OYb-t-i^)] . 

b : X h ^ (2, 2- X7 U y 5^;U— 1 — X5^;l) 

b'A ('X- h'JX'>;i)4NAyrX hXX^-'-h [±IB 
^a^(8) ®ib^!fe] . 

c : fA (XXA5^JW1-f Dt^AAx- H) :t4^'>7-fe 

UtB^aSC(l) (O'ft-tm . 

[0 0 6 8] it^cDtzibiz. ^mmi&mzvz^x. tib 

<0 I TO!|»5|5^*cl4ATO!K)5|5^-&#-r«)m^4l&I^«lC 
mmvtz, 

I TOt97|5 ; Sn K — X»5x;i%. ¥1^— J^®T-gO. 02 
ttm. 

ATO©5l? : SbH — X*5¥ll/%, ¥1^— 02 
um. 

[0 0 6 9] ±Bl^E£ffl^sKl 

xh¥->'>y> (X5";ix'jx— b) 'j^mcDmmt 
7KS:-^WrsxAy-Jl¥X60XtC 1 PtPoIJngftbTljnTK 
->'JXyjl5r-&B£b*c. 7# &n*i X U * Xll 
x^'y— 7i/-i'yXn/'?y-ji/X:S’y — 710 
40 MSJtS : 8 : 1 0®-&®JgT#f?bT, Si02^#iiS 
*50. 70m»%> 4Ag[*5l. 65 cpsO^*4^g«®bfco 
[0 0 7 0] 

100 mmXlOO mniXlp^ SnnnO^t^iOV — Xy-f A;tf5A 
(*®*"yA) *''?)*j:-2)S#:®>t®tC, Af>D— y — 

TmmfSimmmiz±mm^mmn^m\zmr 

bTfiSabfc. rBT«145~l0gs 

li 140—180 rpDi . 0lf,BtFB^lS6O— 180 ©0®fflP*5T'^ 
ytzo ^(Om. a^trAM4>tc43l^T170 “C (c305]’Fb1Jid 
*'yAS#:±tcSH^IIfet!felS^)!« 
50 ^miS-LTz. l#f.tl*c^O#14Sri>:Od;y iCbTsfffib 




15 



(9) 
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fZc 

(0 0 7 1 ] 

JMJf : EM8lf®irJ:Dinj)^Lfe. 

■.E.mmtm.) icjco 

ai-4o 

OOS^ : BsiSSf^^S) ic;J;Oii|^Lfc. 

^-X ; (HGM-3D : X;yiii:^«®{) (cj; 

lom^Ltc. 

[0 0 7 2 ] : **7X»(^WW®(C, 

(No. 21:Bmmi) 50rT* 

SfHcJ;^T12” WiESI4lc<t^'5I«ilEiKftcoMMX^t= 



* ^ h;H&Si|5£Ufc. c:<DiR54X^i7 m^Stco 

500-600 nm(r4olt-5St4^0S/J''(i$r5t<d!:), cn 

Lfc. 

(0 0 7 3] 1 lC(lf-tiT^-ro s 

;t, KiKNo. 7 

>~:^y <D3SiS7,^i:7 h;|/43 

h;US:iai (a) 43J:0'(b) (c, ISS^No. 1 

yyi7m^t^^m) h;i/43J:7/jg:WX^ 

10 h;u<^|2|2 (a) 43J:l/(b) (C^f, 

(0 0 7 4] 

(^1] 



HT 




TSBB£ffl^f4®*§^ (sniisesp. m.s^imm) 


J^ (nm) 


m 4# 


tt 




ES. 




^ m ^ 


M & » s 


t 


#lt 

wt% 






±m 








m<s, 

(%) 


Na 


m m 


m 


m m' 


S5 


mm 


wtX' 


^mm 


'MM 


(Q/D) 


(%) 


(%) 




J 


Cu 


95 


TiOo. •bNo. 04 


5 


2.8 


a 


1,0 


530 


85 


1.5X10’ 


75.5 


0.6 


0. 98 




2 


Cu — Ag* 


85 


tf 


15 


3.1 


fJiL 


— 


600 


65 


7. ox JO’ 


68.8 


0.7 


0. 95 


5|C 


3 


Ni 


77 


ff 


23 


3.2 


b 


2.0 


220 


70 


5.5X10'* 


69.5 


0.8 


0. 91 




4 


Ni-Ag* 


80 


f* 


20 


1.8 


fX L 


— 


280 


75 


8.5X10* 


60.8 


0.7 


0. 93 


il 


5 




85 


TiOi. 3 iNo. o» 


15 


2.2 


n? L 


— 


210 


80 


1.0X10’ 


63.3 


0.6 


0. 90 




6 


Ag-Pd/AT0‘ 


20 


// 


80 


2.0 


c 


0.1 


70 


95 


2. 1X10^ 


81.1 


0.4 


0. 76 




7 


Ag 


80 


TiOi. oaNij. 04 


20 


2.4 


c 


0.1 


92 


105 


1. 3x10“ 


68.8 


0.3 


0. 68 




8 


Ag 


65 


// 


35 


1.4 


t£ L 


— 


84 


95 


3.5x10’ 


80.5 


0.3 


0. 78 




9 


Ag 


83 




17 


1.6 


UL 


— 


68 


90 


7. 5x10’ 


71.8 


0.4 


0. 71 




10 


Ag 


70 




30 


1.8 


n t 


— 


105 


85 


6.6X10’ 


70.1 


0.3 


0. 77 




11 


Au-Pd’ 


5 


TiOi. 2 iNo. 08 


95 


0.7 


fS.L 


— 


65 


90 


6. ixlO"* 


77.8 


0,3 


'0.85 


it 


12 


1 TO 


100 


tSL 


— 


1.7 


fS L 


— 


95 


90 


9.8X10’ 


96.8 


0.1 


0.81 




13 


I TO 


85 


TiOi. o»No. 1 1 


15 


2.2 


<iL 


1 ~ 


80 


85 


5.5X10* 


97.0 


0.2 


0. 77 




14 


ATO 


88 


F9 


12 


2.0 


tsL 


! — 


110 


90 


7.6X10* 


86.7 


0.3 


0, 89 



(&) 1 : TiO.N, ; 

3 : Cu-45wtXAg6& ; 4 : Ni-68wtXAg6^ ; 5 : W28wl%i Ag72wtX : 

6 : Ag-60wlXPd^&70wtX iATO30wt!ll 7 : Au-20XPd^^ 



(0 0 7 5] 2|s:^bj^j-C(S. T 

gji®®CDMJl*^1^65~600 nmCDjEVi^HiCfc/toTVi 
-5 (A/4;b'e,:^#< lCfc;6^56't) 

e.-r, %.KATcD'SI^i^S®K#4$, 

10“ Q/D-&75''eiO* Q/D'S'^T/S 

ip^, Ftttc 

KLum® 

10“~10' Q/D^ro 

S t ^ r i *5 . 

(0 0 7 6] :in(C?tL, agmttl»5^<hLT I TO*»5)5 

®->— JV 50 



So a®iat»x*M0‘Q 

K'>-;F L;^7t£Vi. 

(0 0 7 7] HI (a) 

^ <Dmm7.'<.i7 m'M 

^y55nJ^®^#Tl^65%Sfr^®tat^— ^(CWlX^nTlri 
■SCOT. ^Tz. 

mi (b) (c5^-r::<0SBj||fet4«mK®M«x^i7 h;u 

<&H2(b) \z^-t\tm.m TO*»5l?)CO 

■sj^gi^^ig<O400 nm^J: 
1/800 nniFJ-ificOSM^ia. :$:^B^^!lcoigf|IK(7D**ijt«J 
0iy; D{S<. (£SW1t(cJ:S)IIsgtt<Of^±^^«. IT 
LTt^-a J: •0 t!)''x-: 3T;^$< Ti-S Cl 

Tti-'-S, 

(0 0 7 8] (sgjjg^ij 2 ) i^^Jg^flTli. ±1® Utm 1 
CD*?£(Cck 0 2 
±lcmU7c. 





( 10 ) 
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iz, 5oric 5^r^mmLrTmcDimif?:mML 

[0 0 8 1 ] 2 

m 1 cD:^&{Cct-pTfc. mM&i] 1 izmLfzm2<D:^ii(z 

0 ^mu/zo:} 

[0 0 8 2] 

:^t’>=i-^-TTmmi^mmr4>i:Mit:±(zm^Lfz * jo [m2] 







T® 




(seusfisn. 




m m (nn) 


1 


g 4^ 








^ «»: 


H fe » ^ 




^It 

wt% 


ifA 

m-} 

wlX* 




T© 


±e 


IfilJv 


i%) 


X 


(%) 


Ha 




is 


^ m^ 






wtX* 




yO@ 


(O/D) 


(%) 


l£ 

4M 


1 


Ag 


80 


TiOi. »*No. *4 


20 


1.4 


0. 14 


4'L 


— 


54 


85 


1,8x10’ 


61.2 


0.7 


0.51 


2 


Ag 


85 




15 


1.6 


0. 16 


c 


0. 10 


68 


80 


8.6X10’ 


60.8 


0.4 


0. 38 




3 


Ag 


90 


Ti0«. • «Np. n 4 


10 


1.0 


0. 10 




~ 


52 


1 82 


2.0X10* 


64. 1 


0.8 


0.39 



(ft) 1 ; li TiO.N, ©«RJiT-S<t-: 2 : SiO.«JS[wl% ; 3 : 
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[0 0 7 9 ] 

LT-t h 7X > (X^^lUvU-fr 

-h) aagu^ 

fzO. SiO,^gT]Oa«g|5(DfiJ^T^jDL, $eiCjP7K 

^mMmt mmw'i i 

tmMT$>-:}/z. 

[0 0 8 0] ±MM^M^MM: 
mmm 1 ,tmBT$>z3fz. 



[0 0 8 3] 

^ t L -r -5 cDS^-^Sa-^a (C J: o T 1 0 

' Q/^n-&;6''€) 10* Qyo^^Tco)M:mm(Dmmi£tnm 

rogj)?tcfcJ6;^-5 :i 

[0 0 8 4] mtz. ^mj:o 

Full! (r }^t O T t S fc 

fj:<. 

%£iT. ^-X;in %£iT, so 

m^m096KI,±. »SU< 

S£oT. 

fett^a^€:X7';>>Wc07a> h/'(^;KD;y'7X*M 

lc®fiET?>cittCctoT« 

^9-7!>5RS±-C#2)t[lPttC, #lC7lVX>fflCRTi5J:C/« 



JS5 ;»C S] T V X 7 -i? > « T' F-m <h o T V i ^ « IK ZS ® 2i a 
^ tt ^ IC Bfe± T' # ^ g ® a JK -> - ;U K It X ^ > 

^fz, 

e*(t®n > h 7X t'*^[^±-r-£>. 

[0 0 8 5] «£oT. X 

•^-r < T^fztrv/j: < > mmm ®iia ic j; s 
1 3. X— ^»if^®ISSit(r feSSto. 
[0®®®#7iiIttBJ] 

[i2i] 01 (a) [tmmm-cf^mLfz:$imB^<DmBBm^ 

01 (w j4i^c<r#]x 

[02] 02 (a) (43^SggijT'f^©b;tlt®Jffl®SBj||fe 
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